ABSTRACT treatment, consisting of three replicates Barmore, C. R., and Brown, G. E. 1985. Influence of ethylene on increased susceptibility of of 55 fruits each, was stored and oranges to Diplodia natalensis. Plant Disease 69:228-230.
penetration of D. natalensis into the fruit depends on abscission of the floral calyx and disc for 48 hr. Buttons in one-half of the fruit (button), increases in SER at higher ethylene concentrations could not be related to early in each ethylene treatment were removed abscission. Germination of latent propagules of D. natalensis on the button was not enhanced by and the buttons in the remaining fruit ethylene. Hyphal penetration from latent infections on the button into the area of abscission were left intact; fruit were then plac occurred more rapidly after the fruit was exposed to ethylene at 50 than at 1 or 10 yl/ L. Resistance weregef intac f erethen p e to infection was associated with the accumulation of red pigment in cells of the abscission area of storage. Hyphal penetration of tissue the fruit within 2 days of inoculation. No differences in pectin demethylation or accumulation of beneath the button was studied using an starch and lipids within the separation layer were observed by histochemical methods after additional series of 75 Valencia oranges ethylene treatment or inoculation with D. natalensis. Histochemical techniques indicated that cells for each of the same ethylene treatments. beneath the separation layer contained phenolics, ligninlike materials, and lignin that accumulated After ethylene treatment for 48 hr, after abscission. Ethylene at 50 gl/ L suppressed the staining intensity for ligninlike materials, buttons were removed and fruit inoculated whereas the presence of the fungus at low ethylene concentrations enhanced staining, by placing 1 ml of an aqueous mycelial Additional key words: Citrus sinensis suspension (70% transmittance at 600 nm) of D. natalensis in the stem cavity.
Mycelia were removed from a 1-wk-old culture growing on Difco potatoStem-end rot (SER) (caused by
The purpose of this study was to dextrose agar. After treatment, fruitinall Diplodia natalensis P. Evans) is a serious identify further the factors responsible experiments were stored at 29-30 C and postharvest decay of citrus fruit in for the enhanced incidence of SER 94-96% RH (conditions favoring rapid Florida, especially after degreening with caused by D. natalensis in citrus fruit development of SER), and decay was ethylene (13). Fruit harvested early in the treated with ethylene at concentrations in evaluated after 2 wk. season are often treated with ethylene at excess of those needed for chlorophyll Isolation of D. natalensis from 1-10 gl/ L of air to hasten degradation of degradation. buttons. Valencia oranges were treated chlorophyll in the rind and thus produce with ethylene at I or 50 jA1/ L of air for 48 a desirable orange or yellow color (7, 15) .
MATERIALS AND METHODS hr. Buttons were removed, surface-D. natalensis is often present at the stem Valencia and Pineapple oranges sterilized with 1% sodium hypochlorite end of mature, harvested fruit in necrotic (Citrus sinensis (L.) Osbeck) were for 1 min, and plated on Difco potatotissue on the surface of the floral calyx harvested by clipping and leaving the dextrose agar containing 50 mg of rose and disc (button). The fungus grows from button attached. Experiments were bengal per milliliter. After incubation at the necrotic tissue into the rind through initiated within 4 hr of harvest. Ethylene 30 C for 5 days, buttons from 40 fruits natural openings that occur when the treatments were conducted with a from each treatment were examined for button abscises (4). Degreening encourcontinuous flow-through system (1) callose (10). Each staining procedure was treated with 1 1 i1/L (72 vs. 88%). chemical nature of the red pigment and evaluated on sections from three fruits.
Fruit were inoculated by adding an its role, if any, in resistance is not known. aqueous mycelial suspension of D.
Histochemical studies on tissue taken RESULTS AND DISCUSSION natalensis to the stem cavity of the fruit from the site of fungal penetration at the Incidence of SER in Valencia oranges after promoting abscission of the button abscission zone indicated several chemical treated with ethylene at 0, 1, 10, or 50 with a 48-hr ethylene treatment. Removal changes (Table 2) , some of which were il/ L of air for 96 hr was 4, 24, 47, or 65%, of the button minimized the influence of similar to those reported by Wilson and respectively, after 4 wk of storage at abscission, inoculum concentration, and Hendershott (16). At abscission, the five 29-30 C (Fig. 1) . These results supported rate of hyphal growth on the development to eight layers of cells constituting the the findings of Grierson and Newhall (7) of SER. Ethylene treatment still inseparation layer of the abscission zone and McCornack (13). Incidence of SER fluenced SER development, however, had accumulated starch and lipids but no on fruit treated with ethylene at 10 or 50
Fruit treated with ethylene for 48 hr at 1, tannins or callose. Pectin of cell walls t1 L increased rapidly during the second 10, or 50 pl/ L and stored for 2 wk in air at within these five to eight layers was week of storage. More than 70% of the 29-30 C had 27, 44, and 89% SER, demethylated. Differences in the accumutotal SER developed during that period, respectively. lation of starch and lipid or in Because entry of D. natalensis depends Fruit that resisted infection at any demethylation of pectin were not obon natural openings that occur at the ethylene concentration developed red served in tissue removed after treating the button (4), faster abscission at 50 than at pigment in the surface cells of the fruit with ethylene for 48 hr or during the 10 /A of ethylene per liter of air might abscission zone within 2 days of 3 days following inoculation with D. explain the increase in SER. However, no inoculation. Intensity of pigment increased natalensis. As reported previously (16), difference in the abscission rate, as during the following 3 days and was phenolic and ligninlike materials were measured by pull force, could be detected usually greater on nondecayed fruit detected at abscission in five to 15 layers between the two treatments (Fig. 2) .
treated with ethylene at 1 Il/ L than on of cells beneath the separation layer of Abscission was complete within 48 hr. At nondecayed fruit treated at 50 41/L. slower abscission rate. Even after 4 wk of held at any ethylene concentration. The storage, however, incidence of SER was much less in fruit treated with ethylene at % 40-1 than at 10 or 50 Al/L (Fig. 1) . Thus, 
Ĩ-, :
greater than in fruit treated with 10 il/kL -= 20 : 2 for 96 hr (Fig. 3) . 
